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DETAILED ACTION 

*** This office action is in response to Applicant's Amendment filed on July 1 7, 2007. 
Claims 1-14 are pending. 

*** The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 112 
1. Claims 1-14 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Re base claims 1 and 6: the original specification does not support and describe the 
claimed limitations of "performing a second ion implantation into the semiconductor substrate of 
the active region under the gate oxide layer to compensate for an ion concentration. . ." 
(underlying added). Furthermore, since just a gate oxide film is formed on the semiconductor 
substrate as in claim 1, during the ion implanting step, the ions would be thereby implanted into 
the whole active region A under that thin gate oxide film. 

However, as oppositely shown in Figures 4-5, the active region A is formed under the 
gate oxide layer 12, wherein a pad nitride 16 and a polysilicon 14 are formed entirely on the gate 
oxide 12 formed on the active region A. During this step of performing an ion implantation at a 
low energy band of 10 to 25 Kev (see Figs 4-5, specification paragraph 0025, and claim 6), the 
combined thick thickness of the layers of pad nitride 16, polysilicon 14, and gate oxide 12 
formed on the whole active region A, as shown in Figures 4-5, would effectively act as a barrier 
mask to prevent the ions from being implanted into the semiconductor substrate of the active 
region under the gate oxide layer 12. 

(Dependent claims are rejected as depending on rejected base claims). 
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Claim Rejections - 35 USC § 102/103 
2. Claims 1 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated, or in the 
alternative under 35 U.S.C. 103(a), by Wu (2002/0115270) in view of Oda et al 
(2002/0086498). 

Regarding 35 USC 102: Wu teaches a method for forming a device isolation film in a 
semiconductor device, comprising the steps of: forming an active region on which ions 102 are 
implanted for controlling a threshold voltage on a surface of a semiconductor substrate 100 (Figs 
3A,3C, paragraph 0014; Figs 4A-4F, paragraphs 19-23), since as shown in Figure 3C, the active 
region in the substrate is the region located under both the pad oxide layer 101a and the extended 
buffer spacers 104a, and/or the region located under a gate oxide layer (201 in Fig 4A-4F; 107 in 
Figs 3H-3I, paragraph 18; 2A-2B), wherein the active region in the substrate comprising a 
retrograde p-well with a thin gate oxide layer and a conductive gate (e.g. 108,202a) formed 
thereon (paragraph 23,20,14; Figs 3A-4G); forming a gate oxide film 201 on the semiconductor 
substrate 100 (Fig 4A-4F; paragraphs 20-23); forming a trench having sidewall to define the 
active region and a device isolation region by etching a portion of the semiconductor substrate of 
a device isolation region (Figs 3B-3C; paragraph 0016); forming a side wall oxide film 105 
within the trench at the side wall by performing an oxidation process (Fig 3D; paragraph 0016); 
performing a second ion implantation 102b into the active region at the trench sidewall surface to 
thereby compensate for a concentration of the ions implanted for controlling a threshold voltage, 
which ions are diffused from the active region, inherently, during the step of thermally growing 
the sidewall oxidation film 105 (Figure 3D; paragraph 0016); and forming a device isolation film 
106 by burying the oxidation film inside the trench (Figs 3E-3F, paragraph 0017; Figs 4A-4F, 
paragraphs 0020-0021), wherein boron is used as an ion for implanting to control the threshold 
voltage (paragraph 0014, re claim 5). 

As described above, Wu already teaches forming an active region on which ions are 
implanted for controlling a threshold voltage in a semiconductor substrate; forming a gate oxide 
film 210a on the semiconductor substrate having an active region; and preferably forming the 
extended buffer spacers 204a, 104 so that the field-encroachment implant is performed into the 
trench surface regions in the isolation regions without affecting the active area region. Hover, in 
other hand, non-preferably, Wu thus imply discloses that without forming and having the 
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extended buffer spacers, ions are inherently implanted into the active region under the gate oxide 
film 210a, and thereby affecting the active area region, and thus to thereby compensate for a 
concentration of the ions implanted for controlling a threshold voltage. Indeed, as can be 
evidently seen, Oda teaches (at Fig 3; paragraphs 46, 44-47; Figs 1-4) forming a gate oxide film 
2 on the semiconductor substrate having an active region; forming a trench having a sidewall 
surface to define an active region (Fig 3); forming a device isolation film by forming a side wall 
oxide film 5 within the trench at the sidewall; and performing an ion implantation into the active 
region under the gate oxide film 2, at the sidewall of the trench and at both upper corner portions 
of the trench having the active region in order to compensate for the ions for controlling a 
threshold voltage, which ions are diffused from the active region (Figs 1-4; paragraphs 46,44-47, 
10,15,20), wherein the method is performed without forming an extended buffer spacers so that 
the ions are implanted into an active region underlying the gate oxide film 2. Therefore, one of 
ordinary skill in the art at the time the invention was made would realize and recognize that by 
forming the semiconductor device of Wu without having the extended buffer spacers as 
evidently taught by Oda, ions are further implanted into the semiconductor substrate at the active 
region under the gate oxide film 2 at the sidewall and at the corner portions of the trench, and 
thereby affecting and compensating for the previous implanted ions for controlling a threshold 
voltage. 

Regarding 35 USC 103: Wu and Oda teach methods for forming a semiconductor 
devices are described above, and repeated herein. Oda also teaches implanting ions into the 
active region under the gate oxide film 2 at the sidewall and at the corner portions of the trench 
in order to inhibit a threshold voltage form fluctuation in upper corner portions of the trench 
isolation region. Therefore, it would have been also obvious to one of ordinary skill in the art at 
the time the invention was made to form the semiconductor device of Wu without having the 
extended buffer spacers as taught by Oda so that ions are further implanted into the 
semiconductor substrate at the active region under the gate oxide film 2 at the sidewall and at the 
corner portions of the trench. This is because of the desirability to inhibit a threshold voltage 
form fluctuation in upper corner portions of the trench isolation region. 
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3. Claims 1 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gardner 
(5,985,743) taken with Oda et al (2002/0086498). 

Re claim 1, Gardner teaches a method for forming a device isolation film in a 
semiconductor device, comprising the steps of: forming an active region on which ions are 
implanted for controlling a threshold voltage in a region on a surface of a semiconductor 
substrate (Figs 5-6; col 8, line 55 through col 9, line 33; col 8, line 21 through col 1 1); forming a 
trench having sidewall to define the active region of a device isolation region by etching a 
portion of the semiconductor substrate of a device isolation region (Fig 7; col 12, lines 20-54); 
and forming a device isolation film 146 by burying the oxidation film inside the trench (col 12, 
lines 20-54; Fig 7). 

Re claim 1, Gardner lacks forming a side wall oxidation film at the trench side wall, and 
performing an ion implantation on the active region under a gate oxide film at the sidewall to 
compensate for the ions implanted for controlling a threshold voltage. Re claim 5, ions include 
boron. 

However, re claim 1, Oda teach (at Fig 3; paragraphs 46, 44-47; Figs 1-4) forming a gate 
oxide film 2 on the semiconductor substrate having an active region; forming a trench having a 
sidewall surface tq define an active region (Fig 3); forming a device isolation film by forming a 
side wall oxide film 5 within the trench at the sidewall; and performing an ion implantation into 
the active region under the gate oxide film 2, at the sidewall of the trench and at both upper 
corner portions of the trench having the active region in order to compensate for the ions for 
controlling a threshold voltage, which ions are diffused from the active region (Figs 1-4; 
paragraphs 46,44-47, 10,15,20), wherein, re claim 5, the ions include boron (paragraph 46). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the semiconductor device of Gardner by forming a side wall 
oxidation film at the trench side wall and performing an ion implantation on the active region 
under the gate oxide film 2 at the sidewall and at the corner in order to compensate for the boron 
ions for controlling a threshold voltage, as taught by Oda. This is because of the desirability to 
compensate for the reduction of ions for controlling a threshold voltage resulting form diffusion 
of the ions. 
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4. Claim 2 is rejected under 35 U.S.C 103(a) as being unpatentable over either Wu 
2002/01 15270) or Gardner (5,985,743) taken with Oda et al (2002/0086498). 

Wu or Garner/Oda teach a method for forming a device isolation film in a 
semiconductor device, as applied to claim 1 above. 

Re claim 2, Wu already teaches performing an oxidation to form the sidewall oxidation 
film 105 having a thickness in a range of 50 to 150 Angstroms. Wu or Gardner does not 
mention the oxidation to round an upper portion or bottom corner of the trench. 

However, Oda et al teach (at Figs 2, paragraph 0045; Figs 3-9; paragraphs 0046-0052) 
when forming the trench, the side wall oxidation film 5 formed by oxidation to perform a 
rounding treatment to round on an upper corner portion of the trench, and to suppress fluctuation 
of a threshold voltage in an upper corner portion of the trench isolation (paragraphs 0017-0021), 
wherein bottom corners of the trench is inherently rounded during the same oxidation step, and 
wherein an adhesive strength of the oxidation film to be buried inside the trench is also 
inherently increased due to the formation of the sidewall oxidation film. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the device isolation film in a semiconductor device of Wu or Gardner by 
rounding the upper portion or corners of the trench at the same time during the oxidation step to 
the sidewall oxidation film as taught by Oda. This is at least because of the desirability to 
suppress fluctuation of a threshold voltage in an upper corner portion of the trench isolation. 
Also, the subject matter as a whole would have been obvious to one or ordinary skill in the art at 
the time the invention was made to select the portion of the prior art's range of thickness in a 
range of 50 to 150 Angstroms, which is within the range of applicant's claims, because it has 
been held to be obvious to select a value in a known range by optimization for the best results, 
and would be an unpatentable modification, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 
routine experimentation". In ReAller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 
586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 
(CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 
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5, Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Wu 
2002/01 15270) or Gardner (5,985,743) and Oda et al (2002/0086498), taken with Hong 
(6,030,882). 

Wu or Gardner/Oda teach a method for forming a device isolation film in a 
semiconductor device, as applied to claim 1 above. 

Re claim 3, Wu or Gardner/Oda already teaches performing an oxidation to form the 
sidewall. oxidation film, but lacks mentioning by a dry oxidation at a temperature of 800-900°C. 

However, Hong teaches (at Figs 2C-2D; col 4, lines 13-25) forming a sidewall oxidation 
film 218 on sidewalls of the trench by dry oxidation at a temperature of about 900°C. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary skill 
in the art at the time the invention was made to select the portion of the prior art's range of 
temperature of about 900°C in the dry oxidation to form the sidewall oxidation film on sidewalls 
of the trench, as disclosed by Hong, which temperature is within the range of applicant's claims, 
because it has been held to be obvious to select a value in a known range by optimization for the 
best results, wherein the implanted ions are prohibiting from diffusion at that temperature, and 
would be an unpatentable modification, where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation", In Re Aller 104 USPQ 233,255 (CCPA 1955); /n re Waite 11 USPQ 586 
(CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); and In Re Dreyfus 24 USPQ 52 
(CCPA 1934); wherein the dry oxidation is effectively process for forming a thin uniform 
sidewall oxidation film on the sidewalls of the trench as a liner oxide layer. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Wu 
2002/01 15270) or Gardner (5,985,743) and Oda et al (2002/0086498) taken with Oda et al 
(2002/0086498). 

Wu or Gardner/Oda teaches a method for forming a device isolation film in a 
semiconductor device, as applied to claim 1 above. 

Re claims 4-5, Wu already teaches performing an ion implantation process on an active 
region after the oxidation process, but lack mentioning the implantation at a dose of 
IE 1 1 to 1 El 2 ion/cm 2 in an energy band of 10 Kev to 25 Kev. 
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However, Oda teaches performing an ion implantation process on an active region after 
the oxidation process, wherein the implantation is performed at a dose of 5E 1 1 to IE 14 ion/cm 2 
in an energy band of 1 0 Kev to 30 Kev, 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the ion implantation of Wu or 
Gardner/Oda by selecting the portion of the prior art's range of dose and energy, as disclosed by 
Oda, which is within the range of applicant's claims, because it has been held to be obvious to 
select a value in a known range by optimization for the best results, and would be an 
unpatentable modification, where the general conditions of a claim are disclosed in the prior art, 
it is not inventive to discover the optimum or workable ranges by routine experimentation". In 
ReAller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re 
Swanson 56 USPQ 372 (CCPA 1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

7. Claims 6,14 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Wu 
(2002/0 1 1 5270) and Oda (2002/086498), as applied to claims 1 ,5 above, taken with Sung 
(5,550,078). 

Wu and Oda teach methods for forming a semiconductor devices are described above, 
and as applied to claims 1 and 5 above, and fully repeated herein. Wu also teaches a method for 
forming a device isolation film in a semiconductor device, comprising the steps of: performing a 
first ion implantation (102 in Fig 3A; 200 in Fig 4A) for controlling a threshold voltage on a 
surface of a semiconductor substrate 100 (Fig 3A,3C, paragraph 0014; Fig 4A, paragraph 0020), 
since as shown in Figure 3C, the active region in the substrate is the region located under both 
the pad oxide layer 101a and the extended buffer spacers 104a, and/or the region located under a 
gate oxide layer (201 in Fig 4A-4F; 107 in Figs 3H-3I, paragraph 18; 2A-2B), wherein the active 
region in the substrate comprising a retrograde p-well with a thin gate oxide layer and a 
conductive gate (e.g. 108,202a) formed thereon (paragraph 23,20,14; Figs 3A-4G) ; sequentially 
forming a gate oxide film 201 , a polysilicon film 202, and a pad nitride 203 on the 
semiconductor substrate 100 (Fig 4A; paragraphs 0020); forming a trench having sidewall to 
define an active region and a device isolation region by etching a portion of the semiconductor 
substrate of a device isolation region (Figs 3B-3C; paragraph 0016; Fig 3D; paragraph 0020); 
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forming a side wall oxidation film (105 in Fig 3D; 205 in Fig 4D) at the side wall of the trench 
by performing an oxidation process (Fig 3D; paragraph 0016; Figs 4D-4F; paragraphs 20-21); 
performing a second ion implantation (102b in Fig 3D; 200b in Fig 4D) into the active region at 
the trench sidewall surface to compensate for a concentration of the ions implanted for 
controlling a threshold voltage, which ions are diffused from the active region, inherently, during 
the step of thermally growing the sidewall oxidation film 105 (Figures 3D;4D, paragraph 0016); 
removing the pad nitride 203a (paragraph 0022); and forming a device isolation film (106 in Fig 
3E; 206 in Fig 4E) by burying the oxidation film inside the trench (Figs 3E-3F, paragraph 0017; 
Figs 4A-4F, paragraphs 0020-0021). Re claim 14, wherein boron is used as an ion for 
implanting to control the threshold voltage (paragraphs 0014 and 20). 

Wu teaches ion implanting to form threshold voltage (Fig 4A), but does not clearly 
mention forming a screen oxide film before implantation and removing it thereafter. 

However, Sung teaches (at Figs 4-6; col 5, line 55-67; col 6) forming a screen oxide film 
9 to protect the semiconductor substrate (Fig 5); performing an ion implantation for controlling 
a threshold voltage 10; and removing the screen oxide film 9 thereafter. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to perform an ion implantation for controlling a threshold voltage of Wu by 
forming a screen oxide film before ion implantation and removing it thereafter, as taught by 
Sung. This is because of the desirability to protect the semiconductor substrate from damaging 
due to the ion implantation. 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) and Oda et al (2002/086498), as applied to claims 1,5 above, and Sung 
(5,550,078), as applied to claim 6 above. 

Wu, Oda and Sung teach a method for forming a device isolation film in a 
semiconductor device, as applied to claim 6 above. 

Re claim 11, Wu already teaches performing an oxidation to form the sidewall oxidation 
film 105 having a thickness in a range of 50 to 150 Angstroms. Wu does not mention the 
oxidation to round an upper portion or bottom corner of the trench. 
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However, Oda et al further teach (at Figs 2, paragraph 0045; Figs 3-9; paragraphs 0046- 
0052) when forming the trench, the side wall oxidation film 5 formed by oxidation to perform a 
rounding treatment to round on an upper corner portion of the trench, and to suppress fluctuation 
of a threshold voltage in an upper corner portion of the trench isolation (paragraphs 0017-0021), 
wherein bottom corners of the trench is inherently rounded during the same oxidation step, and 
wherein an adhesive strength of the oxidation film to be buried inside the trench is also 
inherently increased due to the formation of the sidewall oxidation film. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the device isolation film in a semiconductor device of Wu by rounding the 
upper portion or corners of the trench at the same time during the oxidation step to the sidewall 
oxidation film as taught by Oda et al. This is at least because of the desirability to suppress 
fluctuation of a threshold voltage in an upper corner portion of the trench isolation. Also, the 
subject matter as a whole would have been obvious to one or ordinary skill in the art at the time 
the invention was made to select the portion of the prior art's range of thickness in a range of 50 
to 150 Angstroms, as disclosed by Wu, which is within the range of applicant's claims, because it 
has been held to be obvious to select a value in a known range by optimization for the best 
results, and would be an unpatentable modification, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 
routine experimentation". In Re Alter 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 
586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 
(CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270), Oda et al (2002/086498), and Sung (5,550,078), as applied to claim 6 above, 
taken with Hong (6,030,882). 

Wu, Oda et al and Sung teach a method for forming a device isolation film in a 
semiconductor device, as applied to claim 6 above. 

Re claim 12, Wu already teaches performing an oxidation to form the sidewall oxidation 
film, but lacks mentioning by a dry oxidation at a temperature of 800-900°C. 
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However, Hong teaches (at Figs 2C-2D; col 4, lines 13-25) forming a sidewall oxidation 
film 218 on sidewalls of the trench by dry oxidation at a temperature of about 900°C. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary skill 
in the art at the time the invention was made to select the portion of the prior art's range of 
temperature of about 900°C in the dry oxidation to form the sidewall oxidation film on sidewalls 
of the trench, as disclosed by Hong, which temperature is within the range of applicant's claims, 
because it has been held to be obvious to select a value in a known range by optimization for the 
best results, wherein the implanted ions are prohibiting from diffusion at that temperature, and 
would be an unpatentable modification, where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation", In Re Aller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 
. (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); and In Re Dreyfus 24 USPQ 52 
(CCPA 1934); wherein the dry oxidation is effectively process for forming a thin uniform 
sidewall oxidation film on the sidewalls of the trench as a liner oxide layer. 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270), Oda et al (2002/086498), and Sung (5,550,078), as applied to claim 6 above. 

Wu, Oda et al, and Sung teach a method for forming a device isolation film in a 
semiconductor device, as applied to claim 6 above. 

Re claim 13, Wu already teaches performing an ion implantation process on an active 
region after the oxidation process, but lack mentioning the implantation at a dose of 
IE 1 1 to IE 12 ion/cm 2 in an energy band of 10 Kev to 25 Kev. 

However, Oda et al also teaches performing an ion implantation process on an active 
region after the oxidation process, wherein the implantation is performed at a dose of 5E 1 1 to 
1E14 ion/cm 2 in an energy band of 10 Kev to 30 Kev. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the ion implantation of Wu by 
selecting the portion of the prior art's range of dose and energy, as disclosed by Oda et al, which 
is within the range of applicants claims, because it has been held to be obvious to select a value 
in a known range by optimization for the best results, and would be an unpatentable 
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modification, where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation". In Re Alley 
104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 
USPQ 372 (CCPA 1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

11. Claims 7,10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270), Oda et al (2002/086498), and Sung (5,550,078), as applied to claim 6 above, 
and further of Houlihan (2001/0021545) or Dong (2003/01 19256). 

The references including Wu, Oda et al and Sung teach a method for forming a device 
isolation film in a semiconductor device, as applied to claim 6 above. 

Re claims 7, the references teach forming the screen oxide, but lack mentioning thickness 
of about 50-70 Angstroms by wet or dry oxidation at 700-900° C. Re claim 10, Wu already 
teaches forming the pad nitride film 203 by low pressure chemical vapor deposition, but lack 
mentioning a thickness of about 900-2000 Angstroms. 

However, re claim 7, Sung already teaches forming a screen oxide film 9 having a 
thickness of about 150-250 Angstroms by thermal oxidation at 850-950° C (col 4, lines 55-65). 
Houlihan teaches (at col 4, lines 63-67) forming a screen oxide film 24 having a thickness of 
about 50-100 Angstroms. Re claim 10, Houlihan also teaches forming the pad nitride film 27 
having a thickness of about 800-1000 Angstroms (col 5, lines 12-15). Dong also teaches (at 
paragraph 25) forming a screen oxide film 26 having a thickness of about 50-70 Angstroms by 
wet or dry oxidation at 700-900 °C (re claim 7), wherein a pad nitride 16 is formed by LPCVD 
(paragraph 13, re claim 10). 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the screen oxide film and the pad 
nitride film of the references including Wu by selecting the portion of the prior art's range of 
thickness and temperature, as disclosed by Sung and Houlihan or Dong, which is within the 
range of applicant's claims, because it has been held to be obvious to select a value in a known 
range by optimization for the best results, and would be an unpatentable modification, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation". In ReAller 104 USPQ 233,255 
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(CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 
1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

12. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270), Oda et al (2002/086498), and Sung (5,550,078), as applied to claim 6 above, 
and further of Kim (2003/0067050) and/or Dong (2003/01 19256). 

The references including Wu, Oda et al, and Sung teach a method for forming a device 
isolation film in a semiconductor device, as applied to claim 6 above. 

Re claim 8, the references including Wu teach forming the gate oxidation film, but lack 
detailing about thickness, annealing time and temperature. 

However, Sung teaches forming a gate oxidation film by thermal grown at a temperature 
of about 850-950°C to a thickness up to 200 Angstroms (col 5, lines 8-12). Kim teaches (at 
paragraph 24) forming a high voltage gate oxide film having a thickness of 300-1000 Angstroms. 
Dong teaches (at paragraph 27) forming a tunnel gate oxide film 28 by wet oxidation at 
750-800°C and nitrogen annealing at a temperature of 900-9 10°C for 20-30 minutes. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the gate oxide film of the references 
including Wu by selecting the portion of the prior art's range of thickness and temperature, as 
disclosed by Sung and Kim and/or Dong, which is within the range of applicant's claims, because 
it has been held to be obvious to select a value in a known range by optimization for the best 
results, to form a high voltage transistor, and would be an unpatentable modification, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation". In Re Aller 104 USPQ 233,255 
(CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 
1942); and In Re. Dreyfus 24 USPQ 52 (CCPA 1934). 

13. Claim 9 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Wu 

(2002/01 15270), Oda et al (2002/086498), and Sung (5,550,078), as applied to claim 6 above, 
and further of Sung et al (6, 1 80,453) and/or Dong (2003/01 1 9256). 
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The references including Wu, Oda et al, and Sung teach a method for forming a device 
isolation film in a semiconductor device, as applied to claim 6 above. 

Re claim 9, the references including Wu teach forming the polysilicon film 202, but lack 
detailing about thickness, gases, pressure, and temperature as recited in claim 9. 

However, Sung '078 teaches (col 5, lines 12-15) forming a polysilicon film 14 by 
LPCVD at a temperature of about 550-650° C using PH 3 gas and a silicon source gas, to a 
thickness of about 1000-4000 Angstroms. Sung et al '453 teaches (at col 3, lines 59-65) forming 
a polysilicon film 6 by LPCVD using PH 3 gas and a silane source gas, to a thickness of about 
500-1000 Angstroms. Dong teaches (at paragraph 35-36) forming a polysilicon film by LPCVD 
at a temperature of about 510-550° C using PH 3 gas and a SiH 4 or Si 2 H 6 source gas, to a 
thickness of about 500-1000 Angstroms, at pressure of 0.1 to 0.3 Torr. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the polysilicon film of the 
references including Wu by selecting the portion of the prior art's range of thickness, pressure, 
temperature, gases, as disclosed by Sung '078 and Sung et al '453, and/or Dong, which is within 
the range of applicant's claims, because it has been held to be obvious to select a value in a 
known range by optimization for the best results, and would be an unpatentable modification, 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation". In Re Aller 104 USPQ 
233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 
(CCPA 1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

Response to Amendment 

14. Applicant's remarks submitted July 17, 2007 have been fully considered but they are not 
persuasive and in moot in view of the new ground(s) of rejection. 

, Applicant remarked (at 07/1 7/07 remark page 7, last paragraph) that "Referring to Oda, 
an ion implanted into the surface of the trench at an angle 20° to 70° for sufficiently implanting 
into both upper corner portions of the trench. (Fig. 3, paragraph [0046]) not the active region 
under the gate oxide film. 
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In response, however, as shown in Figures 4-5 of the present application, the active 
region A is formed under the gate oxide layer 12, wherein a pad nitride 16 and a polysilicon 14 
are formed entirely on the gate oxide 12 formed on the active region A. During this step of 



performing an ion implantation at a low energy band of 10 to 25 Kev (see Figs 4-5, specification 
paragraph 0025, and claim 6), the combined thick thickness of the layers of pad nitride 16, 
polysilicon 14, and gate oxide 12 formed on the whole active region A, as shown in Figures 4-5, 
would effectively act as a barrier mask to. prevent the ions from being implanted into the 
semiconductor substrate of the active region under the gate oxide layer 12. Thus, in the present 
application, it is inherent and obvious that the ions are similarly implanted into the surface of the 
trench at both upper corner portions of the trench, not the active region underlying the gate oxide 
film 12. 



Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). ^ 
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